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Abstract The objective of this study is to attempt to
understand predictors of health among adult migrants from
Myanmar to Thailand and predictors of development
among their children. EQ5D5L scores and sociodemo-
graphic data were obtained among adult household mem-
bers of children from two schools on the Thai/Myanmar
border. Children were administered Ages and Stages
questionnaires (ASQs). OLS and logistic regressions were
used to examine predictors (e.g., witnessing gunfire) of
various outcome measures (e.g., ASQ scores among chil-
dren). In logistic regression analyses, maternal literacy
proved to be a very strong predictor of the child’s ASQ
communication [17 ASQ points out of 60; 95 % confidence
interval (CI) 3, 31 points], problem solving (25 points;
95 % CI 4, 45 points), and social skills (12 points; 95 % CI
1, 23 points) scores. A lower number of habitants/room
predicted significantly better dentition among children
[odds ratio (OR) 1.08, 95 % CI 1.01, 1.67] and better social
skills on the child’s ASQ (12 points; 95 % CI 1, 23 points).
Appliance ownership was a weak predictor of adult health,
with those who own a refrigerator having about an 8 %
higher score on the EQ5D5L (1.08; 95 % CI 1.01, 1.16).
Finally, parents who witnessed gunfire tended to have
children with ASQ scores that were 14 points lower than
average in problem solving (95 % CI -24, -4). Maternal
education programs may have a very large impact on the
development of their children. However, identifying those
households at greatest need of resources is not a simple
task, and will require a more complete census of commu-
nities at risk.
Keywords Refugee and immigrant health ! Minority
population health ! Socioeconomic status and health
Introduction
Recently, Myanmar has opened up to the west economi-
cally and has begun a reconciliation process with its many
ethnic groups [1]. While scattered conflicts remain
throughout the country, many expect progress toward
peace, democracy, and economic development to continue
[2]. As a result, a good deal of aid is now flowing from the
west to the Myanmar government, international aid orga-
nizations, and non-governmental organizations alike [3].
However, because the nation has been largely closed off to
outside agencies for many decades, very little is known
about the predictors of health and child development within
ethnic minority areas [4–8].
With virtually no census data, little by way of formal
education systems, and virtually no formal sector
employment, it is very difficult for aid agencies to target
their efforts to the neediest families [4–8]. Targeting is
important because aid resources are necessarily limited and
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should go toward helping those households most in need
[9]. Non-traditional predictors of health and childhood
development, such as the history of conflict in an area, the
number of habitants per room in households, or ownership
of appliances, can serve as surrogate measures of family
well-being when formal census data are not available [9].
We undertook this study both to understand the health
needs of such populations in Karen State and to attempt to
identify strategies for which the most at risk populations




The Khom Loy Development Foundation (a non-govern-
mental organization based in Thailand) collected extensive
data on a sample of children and their parents from two
schools in Mae Sot for internal evaluation purposes. These
families represent a convenience sample of all children
aged 3–6 (preschool/kindergarten) in these two schools.
Because little is known about the needs of these popula-
tions, the authors requested that the Khom Loy Foundation
provide access to these de-identified data for a secondary
descriptive study of the refugee populations and their
families. The study was found to be exempt from Institu-
tional Review Board review by the Columbia University
Institutional Review Board.
The descriptive information on the sample is presented
in Table 1. In all, 122 participants (66 children and 56
parents) were interviewed. The study population is one
parent and all children aged 3–6. Data on other household
members was collected by proxy (an interview of the pri-
mary adult caregiver). The data reflect the parent who is the
primary caregiver of the child, his/her exposure to war, his/
her assessment of the family’s household, and his/her
assessment of his/her own personal health.
Data Collection and Measures
Three instruments were used; a general household survey
and the EuroQol (EQ5D-5L) were administered to adults
and the Ages and Stages Questionnaire (ASQ) was
administered to children. The general household interview
contained questions pertaining to parental income, house-
hold appliance ownership, the number of people per room,
whether the respondent had seen soldiers, whether the
respondent had witnessed gunfire, and whether soldiers had
harmed the respondent. The team also administered the
EQ5D-5L, a widely used measure of health-related quality
of life [10]. The EQ5D-5L consists of very simple ratings
(e.g., ‘‘I have no problems walking’’ on a scale of 1–5) that
are easy to translate. The measure is preference-based,
which means that the value assigned to each dimension
(e.g., mobility, represented by the question above) is scored
using subjective assessments from formal utility-based
exercises. These assessments are scaled from zero to one,
with zero being equal to death and one being equal to a
state of perfect health. Unfortunately, weights are only
available for certain nations. Of these weights, which were
obtained from a relatively representative sample of the
population, the US is likely the most ethnically diverse.
Therefore US weights were used to score the tool [11].
While the use of non-culturally-aligned weights can skew
absolute values assigned to health-related quality of life, it
is not likely to affect the relative ranking of conditions, and
should have minimal impact on the magnitude of the
coefficient (which, in any case can be difficult to interpret
on its own) [12].
The age 54 month ASQ was administered to all children
in the study [13]. The ASQ generally consists of tasks
rather then test questions, rendering it easy to administer in
cross-cultural settings. The questionnaire is divided into the
following categories: gross motor, fine motor, communi-
cation, problem solving and personal-social. The questions
were read to participants by one of two multi-lingual
interviewers who were fluent in every language spoken by
Table 1 Socio-demographic characteristics of the analytic sample of
adults, Khom Loy Development Foundation data, 2013
Mother Father Total
Parents (n) 53 49 102
Count (%)
Literate 44 (81.48) 49 (94.23) 93 (87.74)
Occupational status
Unemployed 27 (49.09) 2 (4.08) 29 (27.88)
Laborer 26 (47.27) 44 (89.8) 70 (67.31)
Professional 2 (3.64) 3 (6.12) 5 (4.81)
Has work permit 33 (62.26) 31 (63.27) 64 (62.75)
Educational attainment
None 13 (24.07) 7 (14.89) 20 (19.80)
Less than high school 35 (64.81) 33 (70.21) 68 (67.33)
More than high school 6 (11.11) 7 (14.89) 13 (12.87)
EuroQol 5D-5L Scorea
Mobility 1 (0.0) 1.4 (0.7) 1.2 (0.5)
Self care 1.6 (0.6) 1.8 (0.6) 1.7 (0.6)
Usual activities 1.0 (0.2) 1.1 (0.3) 1.1 (0.3)
Pain/discomfort 1.5 (0.6) 1.6 (0.7) 1.5 (0.6)
Anxiety/depression 1.5 (0.6) 1.8 (0.8) 1.7 (0.7)
EQ-5D-5L index value 0.8 (0.1) 0.7 (0.1) 0.7 (0.1)
a The score represents an average value on a scale of 1–3, where
1 = no problems, 2 = some problems, and 3 = severe problems
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the parents and children in the sample (Burmese, Karen,
and Shan).
With respect to the ASQ, the same sets of identical
materials were used to assess all children. The ASQ was
administered to children who were removed from the
classroom in groups of roughly three children, who were
then separated. The surroundings were similar in all set-
tings (a shaded, quiet outdoor space just outside of the
classroom). However, given the large number of children
per classroom and the limited staff resources, it was not
always possible to keep other children from entering the
test environment. Dental data were collected by a medical
doctor who conducted a brief visual examination of the
child’s mouth and rated dentition by the number of teeth
with visible decay.
The outcome measures studied here included overall
EQ5D5L scores (continuous), ASQ scores on subsets of the
test (continuous) by domain, and dentition (good/poor).
Good dentition was defined as the absence of visible carries
or decay and poor dentition was defined as the presence of
any sign of tooth decay. Household income, appliance
ownership, whether the father possessed a work permit in
Thailand, parental educational attainment, the number of
people per room in the household, and whether the par-
ticipants witnessed gunfire were used as predictors of
interest. Other predictors were excluded because responses
were either very common or relatively rare (e.g., virtually
all parents had seen soldiers, but relatively few had
reported being physically harmed by soldiers) or elimi-
nated a priori to reduce the total number of variables under
study.
The actual age of the participants (whether children or
adults) was not always known because not all parents know
how to read a calendar or possess one.
Analysis
Logistic regression analyses was performed using STATA
12.0 and converted logits to odds ratios for easy interpre-
tation of the dentition data. The EQ5D-5L models per-
tained only to adults within a relatively tight age range and
were first specified with gender, marital status, and income
as covariates, and then run again with refrigerator owner-
ship (yes or no) substituted for income. The dentition and
ASQ models were similarly specified. Although the chil-
dren participating were roughly aged 4–6, age was included
in the ASQ model to reduce cross group variation in age
(because all children were administered the 54-month ASQ
regardless of their age). The ASQ score deviations reported
for each measure are reported relative to the sample mean,
and are therefore standardized to the present study
population.
The study had adequate sample size to detect approxi-
mately a 10 % change in EQ5D scores (at a beta of 0.8, and
an alpha of 0.05), which was the pre-defined threshold for
clinical significance.
Results
Table 1 lists the parental characteristics of the analytic
sample. Roughly 88 % of the parents were literate, but
more males were literate (roughly 95 %) than females
(about 81 %). About half of all females were unemployed,
but very few males were jobless. Nevertheless, roughly
equal percentages of females and males had work permits.
With respect to language (data not shown), roughly 45 %
were monolingual in Burmese, with males slightly more
likely (roughly 50 %) to be multilingual than females
(roughly 40 %). About 15 % spoke Thai only. As for
health measures, the average female had an EQ5D-5L
score of 0.75 and the average male had a score of 0.66 (on
a score of zero to 1).
Table 2 lists the household characteristics. The annual
household income was nearly 83,000 baht (about $2,700 or
$7/day). These relatively high earnings were likely facili-
tated by high marriage rates (about 87 %). About 38 % of
the households owned a refrigerator. The vast majority of
the households had at least one family member who had
seen Burmese soldiers, 38 % had witnessed death, and
Table 2 Socio-demographic characteristics of the analytic sample of
households, Khom Loy Development Foundation data, 2013
Mean (SD) Total
Number of siblings (of sample child) 2.74 (1.5)
Number of rooms 1.5 (0.7)
Number of people sleeping in each room 3.8 (1.4)
Monthly income (THB)a 8,212 (10,940)
Annual income (THB)a 82,977 (79,614)
Count (%)
Married 46 (86.79)
Owns refrigerator 20 (38.46)
Exposure to war
Seen soldiers 46 (85.19)
Witnessed gunfire 24 (43.64)
Approached by soldier 10 (18.18)
Witnessed death 21 (38.18)





a At the time of press, $1 = 31 Thai baht (THB)
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20 % had actually been harmed by a soldier. About 91 %
of the sample parents reported Buddhism as their religion,
with the remaining roughly equally distributed as Christian
and Muslim. The average household had about four
children.
Table 3 lists the characteristics of the children in the
sample. Male and female children had roughly similar ASQ
scores. About 70 % of the parents self-identified their
children as Burmese, with only 8 % identifying as Karen,
and 22 % as Thai.
Finally, in logistic regression analyses, maternal literacy
turned out to be a very strong predictor of the child’s ASQ
communication score [17 points; 95 % confidence interval
(CI) = 3, 31 points], problem solving (25 points; 95 % CI
4, 45 points), and social skills (12 points; 95 % CI 1, 23
points) scores. A larger number of habitants/room pre-
dicted significantly worse dentition [odds ratio (OR) 1.08,
95 % CI 1.01, 1.67] and better social skills among children
(12 points; 95 % CI 1, 23 points). Appliance ownership
was a weak predictor of adult health, with those who own a
refrigerator having about an 8 % higher score on the
EQ5D5L (OR 1.08, 95 % CI 0.01, 0.16) than those with-
out. Finally, parents who witnessed gunfire tended to have
children with ASQ scores that were 14 points lower than
average in problem solving (95 % CI -24, -4). All other
health or development predictors were neither clinically
nor statistically significant (Table 4).
Discussion
The descriptive analyses presented here indicate that the
migrant population from Myanmar to Thailand is in high
need of assistance. The health of these young parents is quite
poor, the general level of development of the children is quite
low, and there is a great need for dental hygiene. For
example, the average EQ5D score for these 25–35-year-old
parents was 0.7, roughly the health status of Americans who
are 50 years old [14]. While not necessarily comparable
across cultures, a score this low portends considerable
chronic illness and a low healthy life expectancy.
Despite this clear need for assistance, targeting those
households most in need will not be a simple task. Many of
the predictors studied here were only weakly correlated
with the outcome measures, and none stood out as clearly
superior for identifying at risk populations. This suggests
that a more complete census of migrant communities will
be needed for improved targeting by international aid
agencies. One exception to this rule is exposure to war. It is
quite easy to identify villages that have been more heavily
involved in conflict. The data from the present survey
suggests that these geographically-defined areas should be
a priority for intervention.
While it may be difficult for aid agencies to identify at-
risk households, one mode of intervention clearly stood
out. Female literacy efforts could go a long way toward
improving the educational prospects of future generations.
Female literacy has long been known to predict lower
fertility, lower poverty and better health outcomes among
both mothers and children in developing contexts [15, 16].
However, relatively less data exist on development out-
comes among children, with most of the literature focused
on economically developed contexts [17]. The impact of
maternal literacy on child development was larger than
observed in the scientific literature.
This brief report was subject to a number of important
limitations. First, the sample size was limited. While there
was adequate statistical power to detect moderate effect
sizes, it could be that factors such as income, appliance
ownership, and overcrowding would hold together more
cohesively were there adequate power to detect smaller
effect sizes. Second, the sample was drawn from a con-
venience sample at two schools in one town in Thailand.
The advantage of drawing from schools is that it allows for
a larger catchment of refugee households than a random
survey within a given community or neighborhood. The
disadvantage is that it only allows for surveying families
with children in school (and may therefore miss the most
disadvantaged families who do not send their children to
school), and that it is not a random sample. Few adult
refugees from Myanmar know their chronological age in
part because literacy rates are low and few households have
Table 3 Socio-demographic characteristics of the analytic sample of
children, Khom Loy Development Foundation data (2013)
Mean (SD) Male child Female child Total
Count (%)
Age
4 7 (21.88) 10 (29.41) 17 (25.76)
5 19 (59.38) 14 (41.18) 33 (50)
6 6 (18.75) 10 (29.41) 16 (24.24)
Ethnicity
Burmese 20 (66.67) 25 (73.53) 45 (70.31)
Karen 2 (6.67) 3 (8.82) 5 (7.81)
Thai 8 (26.67) 6 (17.65) 14 (21.88)
Dentition
No cavities 7 (31.82) 4 (14.81) 11 (22.45)
Poor 15 (68.18) 23 (85.19) 38 (77.55)
ASQ score
Communication 47.4 (18.1) 45.6 (20.7) 46.5 (19.2)
Gross motor 56.2 (7.1) 55.4 (14.3) 55.8 (11.3)
Fine motor 45 (11.5) 39.6 (16.5) 42.3 (14.3)
Problem solving 32 (18.7) 28.1 (19.0) 30 (18.7)
Personal-social 50.4 (13.14) 48.2 (14.4) 49.3 (13.7)
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or know how to read calendars. For this reason, the age
data used represent best guesses on the parts of parents. If
illiterate mothers systematically bias their children’s ages
relative to literate mothers, this bias could account for the
powerful associations between maternal literacy and
childhood ASQ performance that was observed. However,
the proportion of illiterate parents was less than 15 % (a
surprisingly low figure), suggesting that any such bias
would be minimal.
Conclusions
It is hoped that this brief report will be useful to non-
governmental organizations, governmental agencies, and
international agencies in helping to understand the risk
factors for poor health and education outcomes among
former refugee populations. As Myanmar modernizes and
progresses toward democracy, it is now possible to easily
deliver services to low-income households within that
country. One of the most important of these interventions
will be ongoing female literacy and education campaigns
for young adults, and improved schooling for children.
In a low resource setting, it is useful to develop alter-
natives to expensive surveys or census data collection
efforts [9]. Surveys of appliance ownership or over-
crowding in the home are plausible alternatives to direct
measures of household income. An even easier strategy for
targeting involves identifying areas that were most exposed
to civil war. Not only are such data easier to collect, they
are not subject to the same reporting bias that income
might be. However, only female literacy was a reliable
predictor of the outcomes of interest presented here, and
this type of variable requires household census data. On the
other hand, the strong association between childhood
developmental outcomes and maternal literacy does sug-
gest that female literacy interventions are strongly needed.
Finally, in line with data from other post-conflict settings
[18, 19], the study finds that the negative parental exposure
to war exerts powerful effects not only on those who were
Table 4 Sociodemographic predictors of adult health and child dentition, communication skills, gross and fine motor skills, problem solving
skills, and social skills







































































































































































Most relevant measures are highlighted in bold
a Measures on a scale from zero to one
b 72,000 baht or more relative to less than 72,000 baht
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directly exposed, but also on future generations, impacting
a range of measures of well-being in adults and children.
New Contribution to the Literature
At a time when international aid operations are ramping up
in Myanmar (also known as Burma) alarmingly little is
known about the health needs of Myanmar’s minority
populations. We undertook this study both to understand
the health needs of such populations in Karen State and to
attempt to identify strategies for which the most at risk
populations could be identified and therefore targeted with
health and education interventions.
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